That Which is Claimed Is; 



1. A semiconductor structure for light emitting 
devices that \can emit in the red to ultraviolet portion of 
the electromagnetic spectrum, said structure comprising: 

a first nAtype cladding layer of Al x In y Gai-x-yN, where 0 

< x < 1 and 0 <V < 1 and (x + y) < 1; 

a second n-&ype cladding layer of Al x In y Gai-x- y N, where 0 

< x < 1 and 0 < y\< 1 and (x + y) < 1, wherein said second 
n-type cladding la^er is furthe r charac terized Jpy^h^ 
substantial absence of magnesium; 



an active layea of AlxIn y Gai- x - y N, where 0 < x < 1 and 0 
< y < 1 and (x + y) 4 1, wherein saij^a^tj ^e layer is n-ty pe 
and is position ed between s.a.ieL_f irst n-type cladding layer 
and said second n-typeft cladding layer; and 



a p-type layer of ^ Group III nitride, wherein said 
second n-type cladding \ayer is positioned between said p- 
type layer and said acti\e layer; 

wherein said first aid second n-type cladding layers 
have respective bandgaps t^at are each larger than the 
bandgap of said active laye^ 



2. A semiconductor structure according to Claim l, 
wherein said active layer hasla first surface and a second 
surface, said first surface of|said active layer being in 
contact with said first n-type ycladding layer and said 
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second surface of said active layer being in contact with 
said second a-type cladding layer. 
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3. A sermconductor structure according to Claim 1, 
5 wherein said second n-type cladding layer has a first 

surface and a sacond surface, said first surface of said 
second n-type cladding layer being in contact with said 
active layer, andfcsaid second surface of said second n-type 
cladding layer be:ung in contact with said p-type layer, 

10 wherein the composition of said second n-type cladding 

layer is progressively graded such that the crystal lattice 
at said first surface of said second n-type cladding layer 
more closely matches \he crystal lattice of said active 
layer, and the crystal* lattice at said second surface of 

15 said second n-type claoding layer more closely matches the 
crystal lattice of said^p-type layer. 



4. A semiconductor Structure according to Claim 1, 
wherein said p-type layer vis in contact with said second n- 
20 type cladding layer, opposite said active layer. 



5. A semiconductor structure according to Claim 1, 
wherein said second n-type cladding layer consists 
essentially of Al x Gai- x N, where \0 < x < 1. 
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6. £S semiconductor structure according to Claim 1, 
wherein said active layer consists essentially of In y Gai- y N, 
where 0 < y\< 1 . 

7. A semiconductor structure according to Claim 1, 
wherein said p-\ype layer is magnesium- doped gallium 
nitride. \ 

8. A semiconductor structure according to Claim 7, 
wherein said second\n-type cladding layer is thick enough 
to deter migration o% magnesium from said p-type layer to 
said active layer, yek thin enough to facilitate 
recombination in said ^active layer. 

9. A semiconductor structure according to Claim 1, 
wherein said p-type layeE is indium nitride. 

10. A semiconductor structure according to Claim 1, 
wherein said p-type layer rs In x Gai- x N, where 0 < x < 1. 

11. A semiconductor structure according to Claim 1, 

W 

wherein said p-type layer comprises a superlattice formed 
from a plurality of Group III nitride layers selected from 
the group consisting of gallium mitride, indium nitride, 
and In x Gai_ x N, where 0 < x < 1 . \ 



12. A Semiconductor structure according to Claim 11, 
wherein said \guperlattice is formed from alternating layers 
of two Group nXCI nitride layers selected from the group 
consisting of gallium nitride, indium nitride, and In x Gai-xN, 
where 0 < x < 1 
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13. A semiconductor structure according to Claim 1, 
further comprising! a third n-type layer of Al x In y Gai-x-yN, 
where 0 < x < 1 anal 0 < y < 1 and (x + y) < 1, wherein said 
third n-type layer \s positioned between said second n-type 
cladding layer and sfeid p-type layer. 



14 . A semiconductor structure according to Claim 13 , 
wherein said third n-tVpe layer has a first surface and a 
15 second surface, said f:B|:st surface of said third n-type 
layer being in contact with said p-type layer and said 
second surface of said t^ird n-type layer being in contact 
with said second n-type cSLadding layer. 
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15. A ^semicSpnductor stryjs€ure according to Claim 1, 
further co]^^^in4 an n-ty(pesilicon carbide substrate, 
wherein said first\n~type clad^ilTg^-ayer is positioned 
between said silicon^ carbide substrate and said active 
layer. 

16. A semiconductor structure according to Claim 15, 
further comprising\discrete crystal portions selected from 
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the group Consisting of gallium nitride and indium gallium 
nitride, saVd discrete crystal portions positioned between 
said first retype cladding layer and said silicon carbide 
substrate, sa\d discrete crystal portions being present in 
an amount sufficient to reduce the barrier between said 
first n-type cl\dding layer and said silicon carbide 
substrate, but l%ss than an amount that would detrimentally 
affect the function of any resulting light emitting device 
formed on said silicon carbide substrate. 

17. A semiconductor structure—according to Claim 1, 
further compris\ng: 

an n-t^ 



klicoTi carbide substrate; 



a conductive \)uffer layer positi 




between said 



silicon carbide sul^trate and said first n-type cladding 
layer . 
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18. A semiconductor structure according to Claim 17 , 
wherein said conductive buffer layer has a first surface 
and a second surface, said first surface of said conductive 
buffer layer beincftin contact with said silicon carbide 
substrate and saidlsecond surface of said conductive buffer 
layer being in contact with said first n-type cladding 
layer. 



19. A semiconductor structure according to Claim 17, 
wherein said conductive buffer layer consists essentially 
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of aluminum pallium nitride having the formula Al x Gai~ x N, 
where 0 < x 



20. A semiconductor structure according to Claim 17, 
further comprising an n-type transition layer of a Group 
III nitride, said transition layer being positioned between 
said conductive puffer layer and said first n-type cladding 
layer . 
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10 21. A semiconductor structure according to Claim 17, 

further comprising liscrete crystal portions selected from 
the group consisting^of gallium nitride and indium gallium 
nitride, said discrete crystal portions positioned between 
said conductive buffet layer and said silicon carbide 

15 substrate, said discrete crystal portions being present in 
an amount sufficient t© reduce the barrier between said 
conductive buffer layeia and said silicon carbide substrate, 
but less than an amounts that would detrimentally affect the 
function of any resulting light emitting device formed on 

20 said silicon carbide substrate. 



22. A semiconductorlstructure for light emitting 
devices that can emit in one red to ultraviolet portion of 

1 

the electromagnetic spectrum, said structure comprising: 



25 an n-type single crystal silicon caj -JxLde^gubstrate of 

a polytype seTected from the^ group consisting of 3C, 4H, 
6H, and 15R? 




a p-tyfee layer formed of at least one Group III 
nitride selected from the group consisting of gallium 
nitride, indiVm nitride, and In x Gai- x N, where 0 < x < 1; 

an activeXlayer of AlxIn y Gai-x-yN, where 0 < x < 1 and 0 

< y < 1 and (xV y) £ 1/ wherein said active layer is n- 
type and is positioned between said silicon carbide 
substrate and saM p-type layer; 

a first n-ty^e cladding layer of AlxIn y Gai- x -yN, where 0 

< x < 1 and 0 < y <& 1 and (x + y) < 1, wherein said first 
n-type cladding layer is positioned between said silicon 
carbide substrate ana said active layer; 

a second n-type ckadding layer of Al x In y Gai-x- y N, where 

< x < 1 and 0 < y < 1 and (x + y) < 1, wherein said second 
n-type cladding layer ia positioned between said active 
layer and said p-type la|;er; 

wherein said first a^d second n-type cladding layers 
have respective bandgaps tuaat are each larger than the 
bandgap of said active laye 



23. A semiconductor structure according to Claim 22, 
wherein said first n-type cladding layer has a first 
surface and a second surface, said first surface of said 
first n-type cladding layer beiffiag in contact with said 
silicon carbide substrate, and l^aid second surface of said 
first n-type cladding layer being in contact with said 
active layer, wherein the composition of said first n-type 
cladding layer is progressively graded such that the 
crystal lattice at said first surface of said first n-type 



cladding laye»r more closely matches the crystal lattice of 
said silicon cUrbide, and the crystal lattice at said 
second surfacelof said first n-type cladding layer more 
closely matches\the crystal lattice of said active layer. 
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24. A semiconductor structure according to Claim 22, 
wherein said secondk n-type cladding layer has a first 
surface and a second, surf ace , said first surface of said 
second n-type cladding layer being in contact with said 

10 active layer, and said second surface of said second n-type 
cladding layer being im contact with said p-type layer, 
wherein the compos ition\of said second n-type cladding 
layer is progressively graded such that the crystal lattice 
at said first surface of ©aid second n-type cladding layer 

15 more closely matches the crystal lattice of said active 
layer, and the crystal lattice at said second surface of 
said second n-type claddingl layer more closely matches the 
crystal lattice of said p-t|pe layer. 



20 25. A semiconductor str%:ture according to Claim 22, 

wherein said p-type layer is magnesium- doped gallium 
nitride. 



26. A semiconductor structure according to Claim 25, 
25 wherein said second n-type cladding layer is thick enough 
to deter migration of magnesium from said p-type layer to 
said active layer, yet thin enough t|p facilitate 
recombination in the active layer. 
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27. A semiconductor structure according to Claim 22, 
wherein said p-tVpe layer comprises a superlattice formed 
from alternating \ayers of two Group III nitride layers 
selected from the a rou P consisting of gallium nitride, 
indium nitride, and\ln x Gai_ x N, where 0 < x < 1. 
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A semiconductor structure according to Claim 22, 



further comprising a tl^ird n-type layer of AlxInyGai-x-yN, 
where 0 < x < 1 and 0 < \\y < 1 and (x + y) < 1, wherein said 
third n-type layer is po&itioned between said second n-type 
cladding layer and said ptttype layer. 



29. A semiconductor structure according to Claim 22, 
wherein said third n-type leL-er has a first surface and a 
second surface, said first surface of said third n-type 
layer being in contact with P _t YP e layer and said 

second surface of said third n-type layer being in contact 
with said second n-type cladding layer. 



30. A semiconductor device according to Claim 22, 
further comprising a conductive ^buffer layer consisting 
essentially of aluminum gallium nitride having the formula 
Al x Gai_ x N, where 0 < x < 1, said conductive buffer layer 
positioned between said silicon carbide substrate and said 
first n-type cladding layer. 
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31- A semiconductor structure according to Claim 30, 
further comprising an n-type transition layer of a Group 
III nitride, isaid transition layer being positioned between 
said conductive buffer layer and said first n-type cladding 
layer, and havi%g the same conductivity type as said first 
n-type cladding YLayer . 
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32. A semiconductor structure according to Claim 22, 
further comprising discrete crystal portions selected from 

10 the group consisting^pf gallium nitride and indium gallium 
nitride, said discret^ crystal portions positioned between 
said first n-type claading layer and said silicon carbide 
substrate, said discrete crystal portions being present in 
an amount sufficient to\\reduce the barrier between said 

15 first n-type cladding layer and said silicon carbide 

substrate, but less thanuan amount that would detrimentally 
affect the function of aiw resulting light emitting device 
formed on said silicon caiSbide substrate. 
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